Differential involvement of the arachidonic acid cascade on the alpha 1-adrenergic potentiation of vasoactive intestinal peptide- versus beta-adrenergic-stimulated cyclic AMP and cyclic GMP accumulation in rat pinealocytes.
In the rat pineal gland, alpha 1-adrenergic agonists, which stimulate arachidonic acid release, also potentiate vasoactive intestinal peptide (VIP)- or beta-adrenergic-stimulated cyclic AMP (cAMP) and cyclic GMP (cGMP) accumulation. In this study, the possible involvement of the arachidonic acid pathway in the potentiation mechanism was examined in dispersed rat pinealocytes using two inhibitors of the arachidonic acid cascade, indomethacin and nordihydroguaiaretic acid. These two inhibitors appeared to have differential effects on the alpha 1-adrenergic potentiation of VIP- or beta-adrenergic-stimulated cAMP and cGMP responses. Whereas nordihydroguaiaretic acid was effective in suppressing both the alpha 1-adrenergic potentiation of VIP- or beta-adrenergic-stimulated cAMP and cGMP responses, indomethacin inhibited selectively the VIP-mediated cAMP and cGMP responses. The role of arachidonic acid metabolites was further determined using several prostaglandins--A2, I2, E2, and F2 alpha--and leukotrienes--B4, C4, and D4. Of the seven compounds tested, prostaglandins E2 and F2 alpha stimulated basal cAMP but not cGMP accumulation. The prostaglandin E2- and F2 alpha-stimulated cAMP responses were additive to those stimulated by VIP or beta-adrenergic receptors. The other five compounds had no effects on basal or VIP- or beta-adrenergic-stimulated cAMP or cGMP accumulation. Taken together, these findings indicate that the arachidonic acid cascade is likely involved in the alpha 1-adrenergic potentiation of VIP- or beta-adrenergic-stimulated cAMP and cGMP accumulation. However, the specific arachidonic acid metabolite involved in the potentiation mechanisms of VIP- versus beta-adrenergic-stimulated cyclic nucleotide responses may be different.